Altered depression-related behaviors and functional changes in the dorsal raphe nucleus of serotonin transporter-deficient mice.
As a key regulator of serotonergic activity and target of many antidepressant treatments, the serotonin transporter (SERT) represents a potential mediator of anxiety- and depression-related behaviors. Using mice lacking the SERT (SERT KO), we examined the role of SERT function in anxiety- and depression-related behaviors and serotonergic neuron function. Serotonin transporter knockout mice were evaluated in paradigms designed to assess anxiety-, depression-, and stress-related behaviors. Dorsal raphe nucleus (DRN) function was assessed by quantitative serotonergic cell counting and extracellular electrical recording of neuronal firing properties. Serotonin transporter knockout mice showed an increase in latency to feed in a novel situation, more immobility in a forced swim, increased escape latency in a shock escape paradigm, and decreased immobility in tail suspension. No differences in anxiety-related behaviors were seen in the open field and the elevated plus maze. Serotonin transporter knockout mice exhibit a 50% reduction in serotonergic cell number and a fourfold decrease in firing rate in the DRN. Developmental loss of SERT produces altered behaviors in models of depression that are generally opposite to those produced by antidepressant treatment. The reduced serotonergic cell number and firing rate in the DRN of adult SERT KO mice suggest a mechanism for these altered behaviors.